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During the latter half of pregnancy plain films of the abdomen show the foetus surrounded by a homogeneous soft tissue shadow which represents uterine muscle, placenta and liquor amnii; the radiographic density of these tissues being identical, special methods have been developed to determine the situation of the placenta.
Methods Employed i. Amniography
The first attempt to localize the placenta radiographically was made by Menees, Miller and Holly in 1930 . They found that the injection of strontium iodide solution through the abdominal wall into the uterine cavity increased the radiographic density of the liquor and revealed the placenta as a crescentic thickening of lesser density on the uterine wall.
Reports of foetal death following the use of strontium led to a search for a less toxic contrast medium; Uroselectan B was used in io patients by Kerr and Mackey (1933) and by Burke (I935) in 75 patients; no ill effects were observed in either. mother or baby, although in many .cases labour commenced within a short time of injection.
Insertion of the needle through the abdominal wall is a further source of danger, damage-to the placenta, cord or foetus having been reported in some cases.
Intravenous Placentography
In animal experiments Ehrhardt (I932) and Katsuya (I932) *were able to differentiate the placenta from the surrounding tissues following the intravenous injection of thorium dioxide, a radio-opaque substance which is taken up by the placental reticulo-endothelial cells. Unfortunately, thorium is a radioactive substance and is generally considered too dangerous to use as a contrast medium.
In 1939, Ehrhardt was able to identify the placenta in animals as an-opaque shadow following the intravenous injection of the phenyl and ethyl esters of tri-iodo-stearic acid. Olsson (1941) employed the same contrast -medium in human hepato-lienography (for which it was originally intended), but considered it to be unsafe owing to the, dangerous reactions which occurred in some of his patients.
Soft Tissue Radiography
In 1934, Snow and Powell described a soft tissue shadow in a lateral view of the abdomen which they believed to represent the placenta and which had a maximum width of 7 cm. Amongst the many papers written in support are those of Dippel and Brown (1940) The dimensions of the uterine soft tissue shadows given above were obtained from films taken with the patient lying on her side. But when radiography is performed in the erect posture the anterior placental shadow rarely exceeds 4 or 5 cm. in depth, the reduced figure being almost certainly due to the altered distribution of the liquor which occurs as the foetus sinks on to the inclined anterior uterine wall (Fig. 3) .
On the other hand, the average depth of the posterior placental shadow in the erect position is appreciably greater than the average measurement found in radiographs taken with the patient lying down. The explanation for this is probably as follows: when the mother lies on her side the foetus gravitates towards the lower lateral uterine wall, the depth of fluid anteriorly and posteriorly tending to be approximately equal, but when she rises to her feet, the foetus moves and sinks on to the anterior uterine wall, displacing liquor which becomes available to increase the depth of fluid posteriorly.
Occasionally a lateral radiograph shows an equally acceptable placental shadow on both anterior-and posterior walls. Nevertheless, provided the film was taken in the erect position, it is safe to assume-with rare exceptions-that im- plantation is anterior, and that a somewhat excessive amount of liquor lies posteriorly. A crescentic thickening of the uterine wall which extends to the fundus does not necessarily exclude the possibility of implantation being also on the lower segment. The situation of the placenta can only be considered to be normal when films taken in erect or semi-erect positions show the presenting part within I-1 cm. of both pubis and sacral promontory, and also in the central pelvic axis in the antero-posterior projection.
In my experience it is uncommon for the placenta to be completely on one or other lateral uterine wall. Nevertheless, on rare occasions I have suggested such a diagnosis when no placental shadow was visible on either the anterior or posterior uterine walls and low implantation could be excluded. In one of these cases, delivered by Caesarian section owing to disproportion, the placental site was, in fact, confined almost completely to one lateral wall of the upper segment.
It is also possible, on theoretical grounds, that the radiographic appearances may differ from the above description and resemble those of a normal posterior placenta. The only requirement would be a sufficient amount of liquor amnii to form a pseudo-placental shadow on the posterior uterine wall. I am not aware of any mistakes in diagnosis arising in this way, but they would, in any case, be of only trivial importance. The Radiological Diagnosis of Placenta Praevia
The procedure which I adopted when working at the Radcliffe Infirmary, Oxford, is straightforward, does not require the use of contrast media and can be performed in any department which possesses X-ray apparatus capable of producing a lateral radiograph of the pelvis in advanced pregnancy. Interpretation of the films depends on the following basic principles:
i. The actual, or potential, site of junction of the upper and lower uterine segments during the inlet. A placenta praevia, therefore, is likely to cause a substantial thickening of the uterine wall at the level of the brim.
2. With the foetus lying longitudinally and the mother in an upright position, the presenting part sinks downwards through the liquor until arrested in the lowest part of the uterine cavity. In normal cases, radiographs taken with the patient standing or, if necessary, reclining backwards (semi-erect) should show the presenting part in the central pelvic axis in the A-P view; in the lateral film it should be within a distance of the pubis and the sacral promontory, which does not greatly exceed the thickness of the intervening uterine muscle.
3. The increased depth of the uterine wall at the pelvic brim due to placenta praevia displaces the presenting part from its normal positiGn; it may be shifted laterally to one gr other side of the pelvis, backwards and upwards from the pubis, forwards from the promontory, or in more than one direction.
Radiographic Technique
In cases referred to the X-ray department with a specific request for placental localization, films are taken as follows:
i. Lateral View of Abdomen (Erect Position). A differential filter (Reid, 1949) A transverse lie is the most frequent cause of difficulty in interpretation. In some cases a wide separation of the nearest foetal parts from the pubis or promontory, or from both, may be wholly due to placenta praevia; it is also feasible that the foetus is unable to sink into the lower pole of the uterus owing to its unfavourable situation, and that the wide soft tissue shadows lying below are mostly due to liquor amnii; a third possibility is that the gap between the presenting part and the pelvic brim contains both liquor and placenta, the transverse lie being due to the limited capacity of the lower uterine cavity resulting from low implantation.
2. The Stage of Pregnancy. X-ray examination for placenta praevia can provide useful information at any time between the 28th and 40th weeks, but the significance of the radiological findings varies with the stage of pregnancy. The following is a typical example of the changes which are often found on serial radiography during the last trimester.
Mrs. W. W. was referred to the X-ray department at 31 weeks because of a small A.P.H. The radiographs showed a vertex presentation, the head being i.O cm. above the pubis; in the semi-erect position it was 4.1 cm. from the promontory and displaced slightly to the right. As the placental shadow was posterior, these findings indicated extension downwards over the promontory on to C1 group.bmj.com on November 6, 2017 -Published by http://pmj.bmj.com/ Downloaded from the posterior and left lateral walls of the lower segment. The radiological diagnosis was low posterior implantation and probably placenta praevia. At 36 weeks the presentation had not altered; the head-pubis distance was I.3 cm., the head promonotory gap was now 3.6 cm. and there was no longer any doubt about the diagnosis of placenta praevia. Further confirmation was obtained at 372 weeks when the head was i cm. from the pubis and 3.2 cm. from the sacral promontory. A few days later, Mr. Stallworthy performed Caesarean section and found the placenta situated posteriorly, extending downwards to the edge of the internal os and also slightly on to the left lateral wall of the lower segment.
In the above and similar cases the diminishing displacement of the presenting part can be explained by expansion of the lower segment and continuing growth of the uterus; in consequence there is a decreasing depth of placenta at the brim due to the upward movement of its pelvic extension.
In other patients, the presenting part is found to be displaced on first examination, but normally situated in radiographs taken a few weeks later. Although the later findings show the placenta entirely in the abdomen, its lower margin may have been below the pelvic brim when the first X-rays were taken. In these cases it is impossible to say whether implantation is normal but unusually low, or extending slightly on to the lower segment; further differentiation would require precise knowledge of the site of junction of the uterine segments.
The X-Ray Diagnosis of Placenta Praevia
The factors involved are so variable that no hard and fast rules can be laid down. Nevertheless, information can be obtained in most cases which is reliable, sufficiently accurate to be useful to the obstetrician and without risk to either mother or baby. During the last five years I have made a detailed analysis of the X-ray findings in well over 700 patients (Reid, 1949 and I951) (a) Transverse Lie. Twenty-eight to thirty-four weeks.-A soft tissue gap measuring 2 to 3 cm. is unlikely to be of any significance. A distance of 3 to 4 cm. is probably due to low normal implantation or a minor degree of placenta praevia. If the space measures more than 4 cm. the possibility of a major degree of placenta praevia has to be considered.
Unless a radiological opinion is urgently required it is usually advisable to temporize and, if the obstetrician is willing to co-operate, await further X-rays after version. The head or breech is often found to be presenting when the patient arrives for re-examination; if not' version attempted may be preferably in or near the radiology department so that films can be exposed with the least possible delay in case the malpresentation should recur. the degree of displacement; in addition a given displacement from pubis or promontory is more convincing evidence when the presenting part is also displaced laterally. If the pregnancy continues, further X-rays should be obtained after an interval of two, three or four weeks and, where time allows, a third. examination is often useful. When the radiographic appearances are normal at the second, or later, investigation, placenta praevia can be excluded; persistent displacement of the presenting part shows some degree of implantation on the lower segment.
Thirty-four to forty weeks.-Placenta praevia is indicated when a similar or greater displacement was present at an earlier stage of pregnancy. In cases not examined previously further X-rays may be useful after a relatively short interval of one to two weeks; if these show little or no change a more confident diagnosis of placenta praevia can be made.
The amount of displacement of the presenting part is not always in proportion to the type of placenta praevia, but radiologically it is usually possible to differentiate between a minor or a major degree. For example, if the head or breech is 4 cm. or more from the pubis or promontory and, in addition, some 2 cm. or more to one side of the central pelvic axis, then the placenta is almost certainly extending well down into the pelvic cavity, with its lower margin in the neighbourhood of, or completely covering, the internal os. On the other hand, when-the anterior or posterior displacement of the presenting part does not greatly exceed 2 cm. and there is no associated lateral shift, there is unlikely to be more, than a minor degree of extension on to the lower segment.
Differential Diagnosis Full Bladder (Fig. 4) It is a wise precaution to make a routine request of all patients to empty the bladder immediately before X-ray examination. On several occasions I have found appearances of anterior placenta praevia in patients who had not recently passed urine; further lateral films, taken immediately after micturition, showed a normal distance from the pubis to the presenting part and thereby excluded any question of placenta praevia. In none of these cases did the bladder seem to be distended and the two or three ounces of urine usually voided was enough to restore the radiographic appearances to normal.
Loaded Bowel
An accumulation of faeces in the pelvis is easy to recognize in a good lateral radiograph and is a fairly common finding in late pregnancy. Although well known clinically as a cause of nonengagement, it is only rarely that a loaded bowel is found to be responsible for displacing the presenting part from the pelvic brim. Nevertheless, the possibility must be considered when the radiographs show displacement from the sacral promontory, a posterior placental shadow and a mass of faeces in the pelvic colon or the rectum. In these circumstances, diagnosis should be postponed and the patient re-examined after defaecation or, if necessary, following an enema; persistence of the presenting part displacement shows the presence of a posterior placenta praevia and indicates that the loaded bowel in the earlier films was merely an incidental finding.
In other cases the placental shadow is anterior and the presenting part displaced from the pro- In Fig. 5 , for example, the foetal head was displaced 4.7 cm. forwards from the promontory; the placental shadow was anterior, but the normal relationship of-the head to the pubis and lateral margins of the brim excluded any possibility of extension downwards into the pelvis. No further evidence was required for the diagnosis of a tumour, but in this particular case the rounded outline of a soft tissue mass wag visible in front of the sacrum by virtue of the gas containedl in the pelvic colon and rectum. My diagnosis of a tumour in the posterior part of the pelvis was verified at Caesarean section when a fibroid the size of an orange was found on the posterior uterine wall below the sacral promontory.
Radiographic appearances resembling those in the case described above are conclusive with or without the demonstration of the tumour itself, but differential diagnosis from placenta praevia is impossible when the placental shadow is continuous with the soft tissue gap which separates the presenting part from the brim. Even if the outline of a tumour is visible in the pelvis, the possibility of displacement being due, partly or wholly, to placenta praevia cannot be excluded. Nevertheless, a lax abdomen should not be accepted too readily as the cause of a presenting part which lies too far forward; it is important to remember that the abnormal situation of the foetus may be due to placenta praevia or a pelvic tumour, and that the impaired abdominal musculature may be merely incidental. To differentiate, further films should be taken in the semi-erect position; provided these show the presenting part within one or two centimetres of the promontory and also equidistant from the lateral margins of the inlet, placenta praevia and tumour can be excluded.
The Early Diagnosis of Placenta Praevia
The displacement method causes the patient less disturbance, and has proved more successful than procedures which involve the use of contrast media. A further advantage is derived from the simple nature of the radiographic technique employed. By including the erect lateral radiograph -diagnostic in over 95 per cent. of cases-as an integral part of all X-ray examinations in pregnancy, placenta praevia is sometimes revealed before the onset of haemorrhage.
A recent series of 32 clinically confirmed cases of placenta praevia included I7 patients who had been examined radiologically because of a previous A.P.H. Although the remaining 15 gave no history of A.P.H., some were referred for X-ray examination because placenta praevia was suspected clinically, the others being sent for routine investigation of non-engagement, transverse lie, etc. The i patients examined and diagnosed radiologically before the onset of haemorrhage included four cases of central placenta praevia and seven of Type I. 
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The great improvement in results during the later period was solely due to a mnYch higher proportion of follow-up examinations. The first series included a large number of cases who were X-rayed on one occasion only, in the earlier part of the last trimester. Radiographic evidence of low implantation was found, but on subsequent clinical examination the head had engaged and the obstetrician being no longer concerned about the possibility of placenta praevia no further films were taken.
As the work developed and clinical co-operation increased, more and more cases were referred to the X-ray department for re-examination. During the second period, therefore, placenta praevia was suspected radiologically in many patients, but was subsequently excluded by the same means. Although low implantation was usually also excluded at about the same stage by clinical examination, the striking reduction in the number of unverified cases was a more convincing indication as to the value of the method.
